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We
are interested
in using
not only for content, but also for the
A different
use
professional development skill of how to read scientific papers

About the impact
of
in building
community


...

used for
helping to teach
content.
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About our 1-credit seminar for first-semester Ph.D. students

Professional Development

•They have a new expert identity
as TAs.
•Issues of diversity and equity are
often salient in the classroom.
•Read papers on physics
education.
•Teaching is all about
presentation and provides an
effective way to practice.

TA Training

•Dealing with transitions in
personal identity: from student
to researcher/colleague/expert.
•Recognizing issues of power and
diversity.
•Learning to read research.
•Developing an understanding of
research-based teaching skills
•Cultivating presentation skills.

Professional Development
through TA Training


...
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Overview of how we achieve these goals



Read a guide on how to read scientific literature in Perusall
Purugganan, Mary, and Jan Hewitt. “How to Read a Scientific Article.” Handout. Rice University,
2004.

Engage with influential primary education literature
The social aspect supports
students through the process.



2-4 comments
(depending on length)

Complete a reding guide handout
Purugganan, Mary, and Jan Hewitt. “How to Read a Scientific Article.” Handout. Rice University,
2004.



When to jump in and
help students?

J.I.T.T.
Review most common questions etc.


...






Use direct quotes from students



Practice with the ideas in class
Tutorials

Role-play

Collectively construct a synthesis



Chi, Michelene T. H., Paul J. Feltovich, and Robert
Glaser. “Categorization and Representation of
Physics Problems by Experts and Novices*.”
Cognitive Science 5, no. 2 (April 1, 1981): 121–
52.
https://doi.org/10.1207/s15516709cog0502_2.
Edward Prather. “Are You Really Teaching If No
One Is Learning?” Colloquium presented at the
Science, mathematics, and comptuer education
colloquium, University of Nebraska, Lincoln,
September 25, 2009.
https://youtu.be/NCUyIh3PssI.
Hake, Richard R. “Interactive-Engagement versus
Traditional Methods: A Six-Thousand-Student
Survey of Mechanics Test Data for Introductory
Physics Courses.” American Journal of Physics 66,
no. 1 (January 1, 1998): 64–74.
https://doi.org/10.1119/1.18809.
Peter C. Brown, Henry L. Roediger III, and Mark
A. McDaniel. Make It Stick: The Science of
Successful Learning. Cambridge, MA: Bleknap
Press, 2014.
Tuminaro, Jonathan, and Edward F. Redish.
“Elements of a Cognitive Model of Physics Problem
Solving: Epistemic Games.” Physical Review
Special Topics - Physics Education Research 3, no.
2 (July 6, 2007): 020101.
https://doi.org/10.1103/PhysRevSTPER.3.020101.
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Reading in Perusall – Tuminaro and Redish


...
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Reading Guide - Purugganan, Mary, and Jan Hewitt. “How to Read a
Scientific Article.” Handout. Rice University, 2004.


...
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J.I.T.T. – Prather’s Colloquium
X’s Comment hit a Lot of the Common Themes
I am interested in what the possible drawbacks of this method are. The lecturer spoke
of huge benefits from interactive learning, such as higher rates of improvement on
before lecture versus after lecture test scores than for interactive lectures versus noninteractive lectures. It seems harder for the instructor. I personally would love it if
courses had the professors ask more questions, have the students fill in the pauses that
professors make, or institute voting, but I'd probably dislike team based learning as a
student if my grade were dependent on the performance of my team. Dr. Prather said
that interactive learning benefits strong students as much as not strong students, but
I'm not convinced I would work well in team based learning. I understand that team
based work is important for a job, but there's probably more pressure not to slack off in
a professional team environment than in a class team environment.


...






I also am curious about another point. The students in interactive learning are
answering questions or solving problems. If the students were doing the same problems
outside of class and getting in class a more traditional lecture, would the same benefits
be there? I am wondering whether it is just solving problems that's helpful, or whether
doing the problems with others in class improves the learning enough to justify the
different format.
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...
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Case Studies
Problem
You are driving on the New Jersey Turnpike at
65 mi/hr. You pass a sign that says "Lane ends
500 feet." How much time do you have in order
to change lanes?


...






Student Conversations
1. M: ...alright if I convert 65 mph to feet per
second, which is the other thing that is given in
feet... So then I got 95 feet per second is what
you're moving, so in 500 feet like how
long? So, I was trying to do a proportion, but
that does not work. I was like 95 feet per
second...oh wait...yeah in 500 feet, like, x would
be like the time...that does not—I get like this
huge number and that does not make any
sense.
2. TA: So what if I said something like...if you're
traveling 8 feet per second and you go 16 feet,
how long would that take you?
3. M (immediately): 2 seconds
4. TA: So, how did you do that? Can you
generalize that?
5. M: Well, like, OK. Divide—the total by like how
fast you're moving. Or, like how far you went by
your speed will give you the time.



Questions on Basic Kinematics
Problem
1.

What game is M initially playing in
line 1?

2.

What is the TA trying to do in line
2? Why?

3.

What game is M playing
afterwards?

Tuminaro, Jonathan, and Edward F. Redish. “Understading Students’ Poor
Performance on Mathematical Problem Solving in Physics.” Accessed July 27, 2015.
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Class-wide synthesis using post-it notes


...






Condescending

Focused on
physics
principle

thinking

Positive
feedback
(even when
on right
track!)

Supportive



Write something
that was
counterproductive

Counterproductive

Helpful

Allowed

Write one helpful
tip

Identified
when using
wrong
e-game.

Too involved

Not involved
at all
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Feedback – Midterm Assessment Protocol hosted externally
 Presenting/having us read actual education research is both
interesting and helpful.
 Enjoy learning about the psychology of teaching and how students
learn. The reading has been interesting. (*all students agreed on
this)


...






 Specifically, using
has been helpful for learning/discussing
outside of class. The discussion is useful since we have limited
time in class.
 Revisiting papers a few weeks later is helpful.
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Summary
is a useful way to help new Ph.D. students learn, not
only content, but also the professional development skills of
learning how to read scientific literature.
 Education research serves a particularly useful field for these
papers:


• Exposes new Ph.D. students to education best practices.
• Provides them the language to talk about teaching.
• Is a sub-field that is “level” as effectively no one has prior experience.

...

 The topics introduced in the paper can then be practiced in
seminar and then immediately applied in their teaching roles.
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...

THANK YOU
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